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The last decadehasseensignificantprogressto-
ward the formulation of an effective field theory
(EFT) descriptionof multi-nucleonsystems. The
importanceof uncovering such an EFT cannotbe
overstatedas it is this theory alonethat will allow
for rigorouscalculationsof bothelasticandinelastic
processesin multi-nucleonsystemsin a framework
consistentwith the StandardModel of strong and
electroweak interactions.An inherentadvantageof
anEFT framework is that theuncertaintyassociated
with the computationof any given observable can
beestimatedandcontrolledwith thepower-counting
schemethat definesthe theory(alongwith the reg-
ulator). The fundamentaldifficulty in formulating
power-countingschemesfor multi-nucleonsystems
is that the interactionof two or morenucleonsnear
thresholdis intrinsicallynonperturbative. Thismani-
festsitself throughthepresenceof scatteringlengths
that aremuchlarger thanonewould naively expect
from QCD, � Λ � 1

QCD. For very low-momentumpro-
cesses,suchasnp � dγ in the nucleosynthesisre-
gion, a consistentandconverging EFT, hasbeende-
velopedtodescribestrongandelectroweakprocesses
in multi-nucleonsystems.However, attemptsto de-
velopa fully consistenttheoryto describeprocesses
involving momentalarger thanthemassof thepion
have sofarbeenunsuccessful.

Weinberg’s (W) original proposalfor an EFT de-
scribingmulti-nucleonsystemswasto determinethe
nucleon-nucleon(NN) potentialsusing the organi-
zationalprinciplesof thewell-establishedEFTsde-
scribingthemeson-sectorandsingle-nucleonsector
(chiral perturbationtheory),andthento insertthese
potentialsinto theSchr̈odingerequationto solve for
NN wavefunctions. Observablesare computedas
matrix elementsof operators(that have their own
chiral expansionin this EFT) betweenthesewave-
functions. Unfortunately, thereareformal inconsis-
tenciesin W power counting, in particular, diver-
gencesthat ariseat leadingorder (LO) in the chi-
ral expansioncannotbe absorbedby the LO oper-

ators. Problemspersistat all orders in the chiral
expansion,and the correspondencebetweendiver-
gencesandcountertermsappearsto belost. This for-
malissuewaspartiallysolvedby Kaplan,Savageand
Wise (KSW) who introduceda power counting in
which pionsaretreatedperturbatively. Furtherstud-
ies however showed that the KSW expansioncon-
vergesslowly in the 1S0 channelanddoesnot con-
vergeat all in the3S1 � 3 D1 coupledchannels.

Weproposedin thispaperthataconsistentexpan-
sioncanbeobtainedby expandingaroundthechiral
limit. In the triplet channelthis involves a resum-
mation to all ordersof the tensorforce, as is done
in W counting,but thesingletchannelremainsper-
turbative. In this sensethe proposedexpansionis a
mix betweentheKSW andtheW powercounting.A
bizarrefeaturethatemergesfromthenonperturbative
natureof the3S1 � 3 D1 coupledchannelsis thescal-
ing of operatorswith fractionalpowersof thechiral
symmetry-breakingscale,e.g.D2 � Λ

� 3� 2
χ .
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